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??????????????((CH3)2 SO) [DMSO] ???????
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?????????(Hc ??)??????? DMEM/F12 ? Human acidic 

















?????????????? D-MEM/F12 ? Human acidic FGF?? FBS??
9?1????????????????
?D-MEM/F12????
??? 850mL ? DMEM/F12 ? 1 ?(12g)???Penicillin 58.8mg?Streptomycin 
100mg?HEPES 3.57g?NaHCO3 1.2g?? 3?????????????pH7.2?
?????????????? 900mL????????????? 1???????










































Hc ??????????35mm dish ?????? 4 ??????????




































































































60?M ???????pH 7.1?????? 5.3 mmol/L 
 
???? 
?????? (??????) 0.13units/mL 
??????????? (GOD) 9.0units/mL 
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? VORTEX(G-560) Scientific Industries
? pH Meter METTLER TOLEDO
2)?????
? ??????????(0.1M Sodium acetate buffer)
? ? ? ? ? ??????????????????????????? 0.1M???
???????????????????????????pH ? 4.5 ??
???????????????????????????????
??-glucuronidase?????
? ? ? ? ? 0.1M sodium acetate buffer(pH4.5)??????-glucuronidase? 300Fishman?
units??Arylsulfatase? 2,400Roy unit???????????
?P-450??????????
? ? ? ? Benzyloxyresorufin(BROD)?DMSO???? 1mM stock solution?????
??????????? Dicumarol ?????????(NaOH)?????
10mM stock solution ????????????????? 20mL ????
Benzyloxyresorufin ? ????????????? ???? ??Dicumarol ? ????



























? 2mL????30 ?? CO2??????????????????????
???????????????? 1.5mL????????????????
????????(??)??????????????????????? ?
?glucuronidase ?? Arylsulfatase ????????????????????
?glucuronidase?Arylsulfatase?????? 0.5mL??????? 37??2??
??????2????Resorufin????????Ethyl alcohol? 4mL???
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? Sodium Cacodylate (C2H6AsO2Na) ??????
Glutal aldehyde Solution (OHC(CH2)3CHO) ??????
t-Butyl Alcohol ((CH3)3COH) ??????
????????????(C2H5OH) ???????
? ????




???? (ION SPUTTERING DEVICE) [JFS?1500] JEOL
???????? (SCANNING MICROSCOPE)[JSM-6301] JEOL
2)??????
? ?0.2M????????
?????????? 1.60g?Milli-Q? 25mL??????1N? HCl?
pH7.4???????Milli?Q? 25mL?????????
?17.5 %?????????????
70%?????????? 2mL?Milli-Q? 6mL????17.5 %????
????????? 8mL??????
????? (0.1M??????? 1%?????????????pH7.4?)
? ? 25%????????????? ??????Milli-Q? 4.6mL???????
?? 5.0mL?????????????
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? ?????????????100%?????? t-Butyl Alcohol????
1:1?3:7?t-Butyl Alcohol 100%???? 15???30???????????
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Fig.2-8? ??????? Hc????????????????? 
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?????????????? 107)??? CYP3A4?????????? 
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??????? Hc ????????? CYP3A4 ???????? Fig.2-9
?????HAp20%??????????? CYP3A4 ????? HAp ???
? ? ? ? ? ? ? ? ? ? ? HAp20% ? CYP3A4 ? ? ? 1.49 ? 0.28 




























































HAp20%?????????? PIVKA-?????(16.5 mAU/106 cells/day)?








































































































































Transmission ? Transmission ? Fluorescence?Fluorescence?
Hc cell? SB treated cell?
44 
 
2-3-7? ??????? Hc????????? SEM??????? 
 
 





































































































































Additives for hepatocyte culture medium (1.6mL) ADD222   BIOPREDIC 
Additives for hepatocyte seeding medium (12.7mL) ADD221  BIOPREDIC 
Basal hepatic cell medium (100mL) MIL600       BIOPREDIC 
Basal hepatic cell medium (500mL) MIL700       BIOPREDIC 
Thawing medium without additives for hepatocytes (100mL) MIL261 
BIOPREDIC 




































Table 3-1?????(Thawing medium) 
Reagents Concentration 





Table 3-2 ?????(Seeding medium) 













Table 3-3 ?????(Incubation medium) 


















Table 3-4 ?????(Long-Term culture medium) 





















Epidermal growth factor 
Insulin  
Glucagon 
















Basal hepatic cell medium (100mL) MIL600? Additives for 
hepatocytye seeding medium (12.7mL )ADD221?????? 
?????? 
???????Basal hepatic cell medium??????? Long term   
 culture medium for human hepatocytes,10X(55mL)? Basal hepatic  




























































































































???????? 70% ?????????? 24 well multi plate ???
????? 
 
?? ?????? UV ????70% ???????? 500μL ???????
??? 1.6×104cells/well?????CO2???????????????? 
 
?? ??????4????? 2?? 1?????????????????








?? ???????????? 70%?????????? 24well multi plate 
???????? 
 
?? ?????? UV ????70%???????? 500ǍL ????????
?? 1.6×104cells/well?????CO2???????????????? 
 
?? ??????4????? 2?? 1??????????????????
???? 2.2g/L??????????1? 1??2?????????? 
 








24 well  multi plate ??????????????UV????????
?? 
?? ????70% ??????-PBS ? 3 ???????????????
? 1.6?104cells/well?????CO2???????????????? 
?? ??????4????? 2?? 1???????????????? 
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multi plate ?????????????? UV?????????? 
?? ????70% ??????-PBS? 3????????????? 
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???????????????? 0.5mL?????? 1?????? 
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? ?????????????100%?????? t-Butyl Alcohol???
? 1:1?3:7?t-Butyl Alcohol 100%???? 15???30????????
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Fig3-4 ?????????????? Hc????????????????? 
15mm,14mm??????????? Hc???15mm?????+?????
?? Hc ??? n=1?14mm ????????+????????????13mm
????????+??????? Hc?????? n?3??????n=2 ???
???? 
 




































































































































































Fig.3-10 ???????????????????????? CYP3A4?? 
 




























Hc ?????????????????? Hc ?????????????
????? 1300 nm ??????????????????????????
????? 600 nm? 2.63 pmol/106cells/min????????????????
??????????????? CYP3A4???(1.95±1.24 pmol/106cells/min)?
?????????????????SEM ????????????????















































































































?????(Spectrophotometer U-2000) HITACHI 
???(EYELA BATH SB-24) EYELA 






































? ????? 50mg/dL 
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?????(Spectrophotometer U-2000) ? ? ? ? ? ? ? ? ? HITACHI 














??? 10μL ?????37???15 ??????????????? B ?










































































































































??????????????????????1 ????? 450ǍL ????
???????????????????????????(??)??????
????????????????????????ǃ-glucuronidase?
Arylsulfatase ?????? 150ǍL ??????? 37??2 ????????2
????Resorufin ????????Ethyl alcohol ? 1.2mL ??????
3000rpm?10min?????????????? 1.8mL??????????(?














































? ?????????????100%?????? t-Butyl Alcohol???
? 1:1?3:7?t-Butyl Alcohol 100%???? 15???30????????












? ??????????????? SEM ??????????????












Fig.4-3? ????????????????? Hc????? 
 



























































































































































































































































































Fig.4-10? ???????????????????????? CYP3A4?? 
(2??) 
???????????????????? CYP3A4??? 
??? 102)? 1.95(?1.24)pmol/106cells/min ?????????? 
 
1?5???????????????CYP3A4??????????????


















4-3-4 ??????????????????? PIVKA-???????? 
 
 
























4-3-5? ?????????? SEM??????? 
 
????????????????????? Hc??(Fig.3-4??????)





























Fig.4-12 ? A?B ????????????????????C ?????
????????????????D??C??????????? 















































































??????????? 9.5mAU/106 cells/day ??????????????


























































Type-??????(Cellmatrix® Type?-C) ? ??????????
??? 3-2-1??
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? ? ???(HEPES)??? pH7.0
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Sodium Cacodylate (C2H6AsO2Na) ??????
































































































































































5-3-4? ? ?????? SEM???????
Fig.5-9??????? Cellbed®? SEM???????
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